but thereafter it gradually became less. These results proved that the eyeball was not a rigid case, and that the increase in volume corresponding with even a slight rise of intra-ocular pressure was quite a measurable one.
Professor STARLING, in reply, said he thought that one of the rmiost interesting contributions to the discussion was the little toy which Mr. Rayner Batten had demonstrated. But it had nothing to do with the iiimmediate question, because the point brought forward by Mr.
Priestlev Slmiith and himself as to the influence of lateral pressure could onl-apply to miioving fluids; in the case shown, however, the fluid was stationary. If one tested the pressure of that air by the manometer one would find it the same everywhe're; whereas if it were taken by the fingers, as in the ordinary clinical method, or by a tonometer, the pressure in the big balloon seemed much higher than in the little one; and that showed the kind of fallacy to which one was exposed. Dr. Thomson Henderson stated that the easiest path from the capillaries to Schlemm's canal was by the connective tissue, without going into the interior of the eyeball at all. He deduced that from the anatomly; but it should be possible to prove the point experimentally. After all, these deductions from anatomy were not worth very much; they could only indicate where one must try experiments; one must not reason frolmanatoimiical considerations as against experiments. He was not himself an ardent advocate of filtration; it was not a personal question whether intra-ocular fluid was produced by filtration or by secretion by the cells of the ciliary processes; but he felt that it was a necessary condition of science that one nmust take the ea$y explanations before one should say one could not explain it. The filtration idea mllust not be given up until it was found the facts would not fit in with it. If the filtration hypothesis were true, the production of intra-ocular fluid should be proportional to the blood-pressure in the capillaries. And that was found to be so. He had shown that there must be a further condition; the pressure in the capillaries must be at least 30 mm. higher than the intra-ocular pressure. That was a point which might be investigated, because the difference of pressure between the capillaries and the intra-ocular fluid was conditioned by the fact that the blood in the capillaries contained protein, and it required a difference of 30 mm. between these two points, so that the protein might be filtered free fronm the plasm-la. The protein of the animal could be reduced by half by bleeding, and then only half the difference would be required to keer Section of Ophthalmology the intra-ocular pressure at what it was before, so that, if the capillary pressure remained constant, the intra-ocular pressure should rise. If that did not come off, he would say it probably was not filtration; if it did come off, the probabilities were in favour of filtration.
He was glad to hear Mr. Flack, speaking no doubt in the name of Dr. Hill, acknowledge that there might be an immeasurably small difference of pressure between the capillaries and the veins. It had been contended that there was a flow of fluid from the capillaries to the veins, yet there was no difference of pressure to drive it. They no'w said there was a difference, and so that was a step in advance, even if it was only a little one. The magnitude of this difference between capillaries and veins was purely a question of velocity; the bigger the flow through the capillaries the bigger would be the difference. It should not be called immeasurably small because it was not yet known what it was. At this meeting an experience had been related in which the pressure in the veins of the eyeball had been measured, and been found a little above the pressure of the intra-ocular fluid. If the filtration hypothesis was right, there must be a big fall' of 30 mm. of mercury between capillaries and veins. Its possibility could not be denied, but it must be proved or disproved. Mr. Flack spoke of the diagram which he (the speaker) gave in his argument last time, remarking that the rubber membrane was not a filtering membrane; but he (Professor Starling) did not say that it was. It was meant to show the mechanical feature, that t-o get a flow from capillaries to veins there must be a difference of pressure between them. One could as well have peritoneal memnbrane soaked in gelatine which would allow of a filtration of salt solution free from proteins, and the same thing would be illustrated; the main point of the argument was not affected. Mr. Flack said that if filtration took place the filtered fluid must be at a higher pressure than in the veins. But that did not follow. To get fluid through the capillaries, the pressure must be 30 mm. higher on one side than on the other if the transuded fluid contained no protein. The whole point in the filtration theory was that work was done in filtration; there must be some work to get fluid through, 'and when the fluid was through it had lost its energy.
In Dr. Henderson's argument, he mentioned that when one looked at the retinal veins one saw that the pressure might be only a little higher than the pressure in the eyeball, because by pressing lightly on the eyeball one could obliterate the retinal veins. If the measurement was correct, it showed that the pressure in the retinal veins was only, say, Hill: Physiology of Intra-ocular Pressure 2 mm. higher than the pressure in the intra-ocular fluid. But that observation had bearing on the pressure in the vein or lymphatics, through which absorption went on, namely, Schlemm's canal. Histologists agreed that this canal was in communication with the venous system. There could not be filtration through an ordinary vein, because the direction of the tissues round the vein was concentric. If the pressure in the tissues was higher than in the vein, the vein collapsed. Dr. Hill showed that filtration occurred into the venous sinuses of the cranium, and filtration would take place into Schlemm's canal if the pressure in the eyeball was higher than in Schlemm's canal. By measuring the pressure in the retinal veins one could not tell what was the pressure in Schlemm's canal. The other point raised by Mr. Flack had reference to the general physiological question of absorption of lymph, and Mr. Flack said the lymph flow was never due to pressure, but to the pulsatile action of the organs, respiration, &c. There was one part of the body where, at any rate, one could get a lymph flow with extreme ease, and show that it varied with the pressure, viz.-in the liver. If the pressure were raised in the capillaries of the liver, a flow of lymph was produced which lasted long after the animal was dead, in fact, so long as there was a positive pressure in the hepatic capillaries.
In conclusion, he would point out once again that the production and pressure of the intra-ocular fluid was proportional to the capillary pressure in the eyeball; and if one wished to explain the production of intra-ocular pressure, it was easier to say it was filtration. If it were proved that it was not filtration, it must be assumed that the ciliary epithelial cells took an active part; they did not modify appreciably the composition of the transuded fluid, and they let the fluid pass in proportion to the pressure of blood in the capillaries of the eyeball. He believed that at the present time there were no facts which proved that the filtration theory of the formation of intra-ocular fluid was wrong.
Professor LEONARD HILL, in reply, said he believed that the prosecuting counsel ended up a trial, but he felt more like the defendant. Mr. Erskine Henderson, in a review of their work, said: " The authors of this paper, on a very small substratum of actual experimental work, came to the conclusion that all previous workers on the subject are 'hopelessly in error.'"' He was glad to have that point of view put forward so clearly, because he believed their views were right, and would be accepted finally by all, and such a statement gave these
